ABSTRACT A simple procedure for the separation of the cis and trans isomers of zeatin and ribosylzeatin by column chromatography on a neutral polystyrene resin, Porapak Q, in aqueous ethanol solutions is reported. The method has been used to examine the stereoisomer composition of ribosylzeatin isolated from wheat germ transfer RNA. Chromatographic data for several other cytokinins are also presented.
The identification of both the cis and trans isomers of zeatin [N6-(4-hydroxy-3-methyl-2-butenyl)adenine] and ribosylzeatin [N6-(4-hydroxy-3-methyl-2-butenyl)adenosine] as naturally occurring cytokinins (11, 13, 18) and constituents of tRNA molecules (5, 7, 20) has created a need for simple chromatographic methods of distinguishing between the stereoisomers of these compounds. Sephadex LH-20 chromatography (1) separates zeatin from ribosylzeatin, but it does not resolve the isomers of these compounds. The trimethylsilyl derivatives of the isomers can be separated by GLC (3) . Playtis and Leonard (16) separated the cis and trans isomers of both zeatin and ribosylzeatin by TLC and used a modification of this procedure for the separation of the cis and trans isomers of isozeatin [N"-(4-hydroxy-2-methyl-2-butenyl)adenine] by column chromatography (9) . Partial resolution of cis-and trans-ribosylzeatin by partition chromatography on Celite column has been reported (3).
A simple procedure for the separation of the cis and trans isomers of zeatin and ribosylzeatin by column chromatography on a neutral polystyrene resin, Porapak Q, is reported here. This resin has found previous applications in both gas and liquid chromatography (8) . In the latter case, it has been used for the separation and desalting of amino acids and peptides (14) and for the fractionation of steroids (4) and indole derivatives (15 (1) . The ribosylzeatin peak from the column was further purified by rechromatography on a Sephadex LH-20 column in distilled H20.
Cytokinin Bioassay. Column fractions were acid-hydrolyzed and tested for cytokinin activity in the tobacco bioassay (12, 17) as previously described (2) . Cytokinin activity is expressed as ,ig kinetin equivalents (,ug KE), defined as the micrograms of kinetin (6- 
RESULTS
The cis and trans isomers of zeatin and ribosylzeatin were separated by chromatography on Porapak Q columns in 19% ethanol as shown in Figure 1 . N6-(3-hydroxy-3-methylbutyl)adenine, a compound formed by acid treatment of the cytokinin N6-(Y-isopentenyl)adenine [N6-(3-methyl-2-butenyl)-adenine], eluted much earlier than zeatin under these conditions. Dihydrozeatin [N6-(4-hydroxy-3-methylbutyl)adenine] eluted between the two zeatin isomers. Although cis-and transzeatin were completely resolved at this ethanol concentration, a better separation of the isomers of ribosylzeatin was obtained by chromatography on Porapak Q in 16% ethanol (See Fig.  4B ). Chromatography of a commercial preparation of zeatin on Porapak Q in 16% ethanol (Fig. 2) revealed a significant contamination (18% of the total A..-,) with a compound presumed to be the cis isomer.
Zeatin and ribosylzeatin are not separated by chromatography on Porapak Q in aqueous ethanol solutions, but the base and nucleoside forms of the more hydrophobic cytokinins are separated under these conditions (Fig. 3) . Separation of the cis and trans isomers of 2-methylthiozeatin [2-methylthio-N6-(4-hydroxy-3-methyl-2-butenyl)adenine] was not FIG. 4 . Porapak Q chromatography of ribosylzeatin isolated from wheat germ tRNA. The chromatographic solvent was 16%, ethanol. A: Chromatography of ribosylzeatin isolated from 5800 A00o units of wheat germ tRNA. Aliquots (50%) of the pooled fractions were tested for cytokinin activity in the tobacco bioassay. B: Chromatography of synthetic ribosylzeatin standards on the same column used for fractionation of the wheat germ tRNA sample. The standards were applied to the column after the fractionation of the wheat germ sample was completed. A sample of ribosylzeatin isolated from an enzymatic hydrolysate of wheat germ tRNA was chromatographed on Porapak Q in 16% ethanol (Fig. 4) 
